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Abstract of JP20001 56504 



PROBLEM TO BE SOLVED: To improve high 
volume productivity and also improve reliability 
and reproduciblity by having a heavily doped 
region in contact with a lightly doped region and 
an organic resin where an impurity with a specific 
valence is added in contact with a protection film 
in contact with a channel formation region. 
SOLUTION: Gate wiring 102 is formed on a 
ground film in the case of the P-channel thin-film 
transistor of a CMOS circuit, and a gate 
insulation film 103 is provided on it. A P-type 
region 117 and a channel formation region 112 
are formed on the gate insulation film as an 
active layer. An active layer is protected by first 
and second protection films 108 and 109 with the 
same pattern shape. A contact hole is formed on 
a first interlayer insulation film 1 18 that is made of 
an organic resin for covering an area on the 
second protection film 109. A first mask 1 10d 
with light-shielding property is formed on the 
second protection film at the upper portion of the 
channel formation region 112, thus preventing 
the channel formation region 112 from 
deteriorating. Three- valence and five- valence 
impurities are added to the first mask 1 1 0d and at 
least a certain amount of impurity concentration 
is included. 
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1 

i&mm^mwmmz&?z&mm*m®sm®-t> 

£fifi*.fc¥3M£iiB. 10 

is? r *;^j&ei*£©-*©<Bijcis:tf enfcfSjg^M 
mmmt, m^{&mm^mmmm\zm-r^ i ©&«« 

««© fc -*<7)fiij»cgs vt nr^m 2 ©it&issTiisE^si 

im&m3] mmmm±\z7- hgEint. mmy-bm 
miz&Tz,?- bm&mt, mw-h&m±\zm%E5* 

tfs§2 oi£j6STMtim«i:. mrtBsg 1 ox&mm^MW 

mmumm \z&vx3ffi£rc\ts mo^moa&mm s n 

&*^£{*:|ElB£B*fc¥iS# , &B. 

\BU&&ffi7L.tz*m&mm. 40 

fB^^Ji't l ©3iffiSfc«5«©^»©iftS^l X 1 
0" atoms / cm 5 K±Tft*it6l*itt5f»# 50 
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[»*JS8] »*«175M7©t/»-rn^— l:*V)T, ffi 

i, Fe. Co. Pt, Cu, Aufr*>&l£nit'J>f£< 
B. 

[BWcJSl 0] »*JS8lc*3UT. ffieflft*£7G*t*. G 

2] ii^JiiTiMi i ©vi-rn^— c*3^ 

T, ME^^^SBttmm^SBXttm^STSS 
[»#JS1 3] »*J11 2fc***»T. «G«^¥SB 

«, trt*/7, s^aw**^ ynyi^^-, 
;Un>eo.-iS'X «K#B sss*t- zzztzftrnt? 

- hmmm. ®M¥m&mt&mfr±mz&nzz.ttji 
it-r* ^tiatJ ffiett*H¥*ttR&& Aft LT^att 

sfrtB 3 ffiSfci* 5 m<D^MV07tme>mim 5 m 3 ©I 

at. 

[»*J116] 5^*5^T. MIB^1©IS© 

»**Afci|4*#asBof^«^fe. 



( 3 ) 



K. ttG*lAB¥**K. KCftftEftflUKK. S^KJlfc 

*^6<t<&¥##:|Hltt*«Afci|i*#:««OfPH^ 10 
ft. 

6fc*¥i^[att£BAfc¥ilH*8B©flsfWtt. 
RtfWEfi&Bl&W:. m 1 ©^Y>A*-£Jfl,:>X)£f£U 

M**2 2] 8f*«l 5 7!>M2 1 ©H-$"tt*»— 

©f£g?;£?£. 30 

C«*^2 3] 5 75M2 2®nm*>— 

T, MI3y- hilfoBJil©— SBiUTBCB (^>Vv^ 

#gfi©fe«2;fc. 
co o 0 1] 

«»J^£fli^X^J&£nfcLDD«&£^T5¥i*#3!S 
**»Sfc*¥i*#iatt*«*fc¥B#8fi©*i6i5.ktf 
■t©fttB*tfcfc:H-rs. *f£3S©^iS#gB«, ilh 

7>v J X^ (TFT) tMOSh7>yX^?Offfc' 

L fc m^$3§ * t> ft tr t> ©x* » * . 

[0 0 0 2] 50 
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[ft*©8«] g£?t?J;D. 7?f-f^hU^XSia 
S^lgfi (tAT. AMLCDi:BSIB-r-S>) ©X-f 

3SK (T ; E;U7rX->Ua>|^) £gttB<!:L-XfiJffi 
LfcTFTTia»*rt*fT 3 i5»T^*. 
Wfc, TFT«iSiLTtt®ifiXS©ffi#fJ:j&X^^« 

[0 0 0 3] LfrU ^*AMLCD©ifttttE^ji 

*, TFTic**e,ns»^e« (»ic»ffa«) fit* 

T F T©»fW**Ttt^&ttlB**-r**T C 

[0 0 0 4] #ftWi»RKttfa-3T3HSa& 
(#'J->'j3>i) £ftlfflLfcTFTjWW3tt** 

»lr»T?ii/<uT?*T^*. SlftX'fi. *©— «-C»fl<bt> 

[0 0 0 5] Stt«iLT*teaSIBgt*spiJfflUfciB^ 
^#I!T FT©#igK^>Xfct«K£< ©3g£#&sn 
Tlr»*. U*»U fE*©ifi**;tf*irctt**&HH£ 

[0006] sr. ettB*#3&»50n«aaEia«>Tjiv» 

Tffi&MM (Impact Ionization) #*5S£U + 

tzibs LDDJUS (Light Doped Drain region) £fl£j5& 

[0 0 0 7] ttT. 3:©LDDM^S:Jgeg-r^fcJ6fC 
tt. Se*©iS*^^^STFT©^itXttg(gTfcVX^ 

[0 0 0 8] £t±©«K. Se*©j£X^^TFT©« 
jixtt^-v*;^fi£««©MfiiJ*fctt>tfi!H*iBt^rfpi©¥ 

[0 0 0 9] 
[0 0 10] 

[«UH£B*T*ifc*>©^B:] *9Mre-?nK-r«9B9i 

©igi©«f£te. iea*a±fcy— hE«t. Miay- 
HE»K»-r*y-MftBait, MEy-hE^±trw 

t. MEttBft^MftttttCftrsffiB&^ffi'fcmi* 
K fc ft t X 3 m * 5 flflD7Ntt«tSAl $ 
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[0011] *Bj)jiffl#-eii^-r«>^BjcDm2 
-rsy-MawKt. miay- MB«±Kiwi3y- hie 

[0 0 12] ifc. *9§jn*TH*?S£9!0ft3<Z)*l 
fifctt, *»*iB±fcy-hE«t, MlBy- hE*£tt 

H«t*^MxTiaW6tlfc^lr*;l'»)««*i. ME* 1 * 
**»*«Wfc*-r*IB l <Z><£««**6«rt««RtfB2 
(IftEg 1 OttfeKTOMMBftK 
tffflE* 2 <D<&S&7ft&fefim£&?Sjti«tt7M'lfett 20 
«t. ME^**;WB««Mfc«T*«Mt£. ME« 

[0 0 13] ±e**lJ&£&fr>T. tf>Ey-hE«tt. 

M«tifc-a©7c*, *L»»4pa!i:fc»4Na!o^>E«!aft 30 

SxJJD S tlfc -> U 3 > £ ±e£# <>: T -5 

[0 0 14] ±ffi«-«^fC*3V»T. W8a3«*fcf45« 
•5. 

[0 0 15] ±E#II)«»:*HT. iffiKW«ttfB&l4, JK 

[0016] ±E#»j«n4s(r»T. ttre^r«iirit>f'0 3 

ffi£fct4 5ffi<D^M$&tf>jgK#l x l 0" atoms / cm 
[0 0 17] ±E#«J*K:feHT. WESMW** 

[0 0 18] S&, MrEttl$7cXt4. Ni, Fe, C 
o. Pt, Cu, A\ifrt>m&tltz'J>U< ifc 1 t?©7C 

fe. 8ftEttflt7c3)S«. G e £fc(4P bT?»-5^ t*^® 

[0 0 19] &*5, «f»T r^8!¥#fWKj 

<Lt4, ¥I#RS*»LT*tl. «*W»C»4#6KS# 50 
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*»U dtl6*»#:*»4. Sil, Gel, it&VO* 

mitm wx.t£, si, Ge (o<x<d . 

#HCl4X=0. 3~0. 9 5TSSnS*aRyiJa> 

#«te£;*n©&«, M*.tf«BECVDj*, ISCVDS, 

[0 0 2 0] *9i«»f;:45tr>T r^ffitt¥»ft: 

Ml <b*4, !&&&¥a£#IK. 38li!&^£^ir¥S&lK 
(*ttA*rogtK0ftliFA¥W{*K£«tr) *»U 

IK) t©ES'JS:W«6fcLT^-5. #)H. *Bjjffl*tc*5(,i 

t r^gfftrjKj £E«£nxunt4\ &Att¥##iK£* 

[0 0 2 1] *Bfliffl#Jci5UT T^ai^^j £ 

14, X-f y^^SS^^UJlH*, #J;U4»IKb7> 
>>X* (TFT) K (TFD) ^€rfgb 

[0 0 2 2] ^XlfiiD^m^e&S^Vff 

iK. «jj«#»#itift«i^ftK*n*it&<aji» 

l&E»fl:«t£^LTtt»tt#i*#«t©v 

[0 0 2 3] ±E*l©ff»^feK*UT, ffiEJgl® 
I8©«. fflEffi*B¥#fMftc3*®l$£M:€8)S-r« 

[0 0 2 4] *ft9lC!>¥tt**?#> 

ik, «o*g¥*ttK. «witsi**ai:*n6uta 

<«IMt5Igi, fflrE«6«k»S^L.T*^Sfc 
tt**t3fc*JSttT <5 H t »C«t ID flftE*0*9iMI{*K£ftS A 
fbbT^Att¥3l#IK£#&:r:fIi:, ttEfiSAtt¥## 

WE««Bt*^UT»fttti|s9Mt:Bt©y-^<H«*fcl4 
[0 0 2 5] ±EJB2 0f^K*tet*^T. WEy-h 
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coo2 6] ±&m2<DftMJ5mz&^T, mmy- h 
[0 0 2 7] ±B»2off«^Fatfc*i>T. wey-h 

[0 0 2 8] ±»#f^«*ffi©*j«K*HT, WISDOM 10 

[0029] ±E#fp»^ffi©«BjtK*i»T, wtey- 

[0030] ±Bftfp«*jsfeo«riEfc4st»T, tatay- 
*t»tUMi*»j«-*i8*#"*-* z t. itw 

S. 20 
[0 0 3 1] 

[0 0 3 2] 

-r^cMosisisstia^v k ij^^ehs«©— 
■tzmmTFTL&m^Tm.w&fto. 03-4 30 

[0 0 3 3] Sftl 0 0 SHOTS. M1O0 

#S«, y^X^ (#Ulfl/>fU7^1/- 

«*1 0 0tbT^J7Xl« (n-~>y 1 7 3 7;S 
*6 6 7t) Sffl^fc. 40 
[0 0 3 4] SS100 ifcTttil 1 0 1 

T5. T«l 0 ltLTH H{fcJ£»BI. gftJ£3S 
■t. gfc&ffciiSitlBI (S i O, N, ) , £fc testis 05 

«> 2 0 0~5 0 0 nm©IIiITffil»5et^tt 
#2ft»0!ITtt. Tttitl 0 1 tLTijktfI*3 
0 0nm©MT«b, # 7XSSA^Cfi^«fffl 
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[0035] mmmm&rc\*mmmm&&-rz 

V- hBB^l 0 2 £^6£T-5. (0 3 (A) ) y— hg2 

8iio2tLTtt. mn&tmzfzte^mfttt®, «*. 

fcf, T;k5nC7A (Al) . $>>■$> )V (Ta) . M (C 
u) , -*-y (Nb) . (Hf) , vMlo- 

r?A (Zr) . (Ti) , i7PA (Cr) , PS 

*fcttNS©*tttoa*«to;*nfc->'J:3> (Si) . v 

**S£^JT*tt, y- Hffittl 0 2 tLT, ft 

it?>?)im 1 0 2 b&mm\zm-tz>$>5>)vm 1 0 2 

Jt>, TFTWLt^I©->7 h ^Ut^ifsfW 
-^T*5. y— MBI81 0 2 attm 10~10 
OOnm, ffSL<tt3 0~3 0 0 nm©liJ?fiITffi 

ir»s;:£a»T?s*. £43. y- hS2^w*M$fctt±® 
© * tc nm«m3K s ft \t.mmm & jbaet 5 is t l t t> 

fts«IS+, **M»y-he*W»S**6ft 
*»y- h*6WR^*£*TS©£lfr<fcie>lcy-- hiHi^S: 

[0 0 3 6] ^tC. 0 3. f^Il 0 

(B) ) Z<Dm, MfStLTIi^^XTCVDS, 

£ 3 let"* ti-rtKDgcD^ffitct,^: 

S ©i5?fe«&H**tt*F L&H «fc p tc-r-s z£.&mwv 

[0 0 3 7] *HSE^JT«. y- h*g^K 103iLT 
»S12 5n m^^fbSE^^^IR, *mWWL 1 0 4tL 
TKIP5 0 nmC^SSi^I (7 ; E*7 7X-/'j3> 

t>/t-4 4i, ¥«#M (--T-ti^SH2r^T-5SI 
CD}pfi£l?ffl©^2(D^^>yN'-4 5 t&mZ-fc-? 
WftWt- (012fC*-T^M) Sffl^T, ±§MZ 
&tlZ>ZLts.<&?-*>Jl-$:&m)£lt2>Zi:lz£iom 

m^zzt\z£ommBf$.-T2>mi&£VT'b£^. 
[0038] sfc, f—hummi o 3tbm 

Sfb^JRUg, (SiO 

i N, ) , ifcttitlf.©«II^^ 1 0 0~4 0 0 n 
m (ft^UHHCte 150~250nm) cD^i¥|gfflT?^ffl 
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[0 0 3 9] #i#il0 4tl,Ttt. 

K. #Sfiy;PV-^AJIi. Si, Ge ,., (0<X< 

i) T^$ns#ftH->'ja>y;i,-7-^Aiig, ssfctt 

d*ie>©«Bffil£2 0~7 0 nm (ft*»CB4 0-5 
Onm) ©WJPieHTfflV^Clt^Tg-g). 

[0040] coL,rm3 (B) ©Wienfce,, 10 

sttd&fl: <«T. u— if-li/Wb&ifcK) *fr3. #SH 
IfiWTtt, *«, ft*. *ft.ttKfttt*HftT*^3t* 

tt^^iK i o 6 &mi$.-tztmm\zmtm lossf 

71/- !f-%g&l*ft*%?>:/*&ft£T«9MEejl 

5 0Hz. *-;t-7y^*»80~98«. #HiE0>J 
Ttt9 6%. l/-tf-i^M-«Sttl 0 0-5 0 0 
mJ/cm\ »SL<B2 8 0~38 OmJ/cm 1 9#Hi8 
0)JT«3 5 OmJ/cm' t Lfc. &£s, tf— &afls®& 

1 0 4O1I, S«fi«^*#*LT^Jfi#*^fi^ 

#M*«*ill-a-rK:Hffitt». t>L<ttfflffi 4: + 

[oo4i] **is«-ett. m&immtvxi'-if- 

«S»fls*««r»&*«, «&©i*tttt*ft. «A«BffiJ*fiffi 

$b2>. Sfc, #3feaS09TH:. U— if— IS»ft:i:rail#K:ft 
fcfttBMSLfc**. *fHRIMft1ftlCffb>lfcftK (ft 
ftftftll. Sft^SK- ftftftftftftft*) £JE5/&!T3 40 
IS. *W4*Btt*Bft+TU-if-tt»fl:fcfTfcv> 

[0 0 4 2] ft*. 03 (C) ©lift, LSfriftMff 

*-r*fc*icFtt«!jo*iip*ffa:t», y**;n*j*«ft 

in. 

[0 0 4 3] *W if-Htttft, 
fttfftfcftfcAt*— xS/^fcJSU Sttil 07, 
Oftiil0 8*»«Lt. (0 3 (D) ) *&, f£© 
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[0 0 4 4] Jk^T. Stt**««T5fc«>ca<bBld» 
6&Sft2<Z>«flMltl 0 9SH6S^BC*j«bfc. (0 
3 (E) ) !ZOft2 0!>fiHUtl 0 9 tUTH 

IK. £{bgi!i!8£. g<bft{b&5Stllll (Sio, n, ) , s 

felJun? l ©iIM3~2 0 0 nm (f^SWl:B2 5 
~5 0nm) CDMJljgHTfigffi-rSClt^-e^S. fcfc 
U 'i(!>«20«MltRttfttJi|jEiLT*J:H. 
[0 0 4 5] £ ©g^tc «fco T, ^-hlB«S 

©±2r ©S5 2 Oftftft 1 0 9 »CS bTKJP 1 ~ 3 u mCD 
•%,\<W7,V (***«1fttU'5?X hVX*) 110a 
S»fi£Ufc. (03 (F) ) IlCV^^OWttT 

«, s^ft*fctt*#ft©3fcft3tett#«*m («hja«7 

•J-f§F, #'J<5H7SH, #'J73F#) ftfbJiat 
a. gfb&sitBi. gfcftfb&SfBI (sio, n, t**£ 

[0 0 4 6] Sfc. ftl ©7;**£JBjfc-rSfc«>l::ft« 
ilfeltft*/*:*— X>^L. -€-©IR©*r**|&*»6>i*/X 
* -x > ? tcm 1 ©7 X £ £4XB#$j§ 

[0 0 4 7] &:fe, aSA^COSTtt'Jc-SW^X h©J£ 

[0 0 4 8] ft*. #9MHftT?tt, XCBlz&iftftBT 
*«1 0 OSr«JtKLfc«-&, SSA^1^5^|S)5± 

[0 0 4 9] fLT. Z.<DW, 1 ©TXi' HOaSffl 
i 1 OfiRi 1 0 8KQW2®ffiRR 10 9^1 
TSBlO^F««©»ftl*ffn, i£J6«^F*e#»«« (n- 
&«*) 1 1 1*»J«L*:. (04 (A) ) *nffi&IT' 

^. 1 1 lT-^StXSn" S!*«©U>»flE«», S IM 
SSHFfTl X 1 0' 5 ~ 1 X 1 0" atoms /cm 5 \Zts.2> 

DDSn<J>7c*S«»flElc*trJBiov^^ nobi 

[0 0 5 0] ^li-e. Nft^STFT©^2©§S 
■ 1 0 9$fcBf 1©77? 1 1 0 b«LTlf 1~ 
3»m(DS207X? (**Jfi«»JTtt7t^3ttt&Wr-6 
#U'fSl { »l) 113a£»fiELfc. (04 (B) ) 
^2©TXi7CD*fi|EftLT«, #^a*fctt**a!0D3t 

m?t&&mw& ^7ttt#u-rsH 
7s k« . Sf^baaiM, ^<bs^i». s<b^bs^w 



( 7 ) 

11 

(SiO, N T T7K£n-5) SI»5uti«Tt5. 

[0 0 5 1] fUT, i©l2®YXi/l 1 3aSffl 
V», Sl©ffiiI10 8S^l2O»SI10 9^L 
T> ^2<75?Fij3e»(D^JP^ff^. KitS^^M^ (n 

* 1 1 4*»BKLfc. (04 (o ) *&mm 

i!©?g2©7X££fWM©/^->lM#£-t5:: 

SIMS ##r"C 1 X 1 0 !, ~8X 1 0" atoms / c 
m 1 \zti.2>£o tUgpiLfc. P^-V^Jl^TFTCliStt 10 

531 1 ©vx? iioc t'^ASfttcu >7tm&mmz 
ntco mm\z&&mzv >7tmtfm2o-?x? 1 1 3 b 

fflij©|g 1 ©?X^ 1 1 0 bR^S2 CDTX^ lUbli 

[0 0 5 2] ±IBSg 1 Rtf Jg 2 ©^F^©^iDX@(C«t 
OLDDiffiWi^nS. ^20-7X^W/t^->f 

ft*. Nft^STFTCfiVJT, n* Sffi^c 1 
1 4ttV-***$fcttFK>tt*ifci3. n" ^® 20 
^te&fiK^M^iSlc (LDDM) 1 1 5£ft3. 

[0053] sfc, ±e» i atx* 2 ©^tt*©*H0X 

StC*iV>T, U >7^iJD£nfcMll ©7X^7 1 1 0 b. 
1 1 0 cRcKfg2©7X? l l 3 bJWRfifbUfc. * 

[0 0 5 4] ^CN^t^HTFTSSSCTX^ 1 
1 6 If? 1 Rtfsg 2 ©&SS& 1 0 8, 1 0 9 

UT»3©^««©*m*ff^, ffift&Tffrfeffi* (P 

1 n^MLfc. (04 (D) ) *£lSfcn? 30 

fliW jJ?d>© F— Xfitt, PIfSS©*aMt>© 

z~2mnmzts.z>2io\z-tz>o p?t*JHTFTt: 

i5tt&fgl©7X? 1 1 0 d£KM*iBflEK:aflCi>7G*a* 
gs*lD£*l£:. |WHt(r^3©V7.i7 1 1 6 (Cfc#D>7CPg 
#asira$*i£. fife. Sl~^3 ©VX?, HPS. 
»»«Pttt3flB (**tt«TJ4#n» *fctt5flB (* 
*JS«-P»4'J » ©Ttttt©««*« 1 x 1 0" atoms / 
cm 5 £Urt-£ft£. P^^JHgTFTtCJfc^T, P 40 

mmmi 1 7«v-x®«. tfcttHH>i«ta 

«fc*ttft^ + ^»riMR*i l lifts. 
[0 0 5 5] ftfe. *W«»«t»T?Xttitt. v-Un>© 

Mfwi>riBftUEigH < s i m s ##tt* i x 1 o- s ~ 1 

x l 0"atoms /cm 1 ) TNM£.rz\tPm%:tt$-?2> 50 
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not ^ c t «t o ««n * fist $ Sr^-r . 

[0 0 5 6] XfBJg 1 ~ 3 ©*tt»©*ini tt. -f * >SE 
Oft»OfSSffli»ntfJ:t>. fcfc'L. SfSl©fiUSB&l 

o 8 2 <D&mm io9et) scw-t^kgk * > 
e>y*#. f-x*. jbna«fiE««fif0-r-6. 

[0 0 5 7] ±IBJSl~JB3©^tt«J©*lniXS 
tC:feUT«S£2©«H$Sl 0 9 ©±36^^»E4Sj©aA** 

□ ATS i5^ti#ftt,> 0 ioT, SttS*©^ 
^©S3?£fM«:C#£fc©, LiUttCD/t77+*»A 

[0 0 5 8] y-7S«SfcBKl"f>«« 

t&sKfiaRqjE^iau 1 7*jgfi&bfc«. ^3©v 

X:? 1 1 6©*-SrS*?WC^*bit. l3©V7?fffl 

</>-5>*m£Sii i rcksi 2 © ^ ©tm^iift e-e-s c 

K**lSfc*^T. *1, *2©««Btl 0 8. 109 

©*SiH4¥iS<£j|j|, i nc^fe 

«3H*<iSAL.ft^. 
[0 0 5 9] ^ic. y-x««*,ttfFH>fl(*i:« 

[0 0 6 0] Jj? ij -f 5 F. #IM § FT5 F, 

ftftstxit. gYt^ba^m (s io, n, T*$n 
-5) . *fc«c:ne.©sisK^6ft-5sra*fe»)Ki 1 8 

£J*KU V— XM*. l<H'>fi*±S8lil*t53 

S^JUffi^l 1 9~ 1 2 3 ^Jgfigf -5. (04(E)) 

F T £ P * T F T T?«Bfc S tilt C M O S EI&gB 

©f^S!^^7T5. 
[0 0 6 1] ±BfPBlSSm»&¥#tt:* : f*»Sfc* 

©. ll-S«±(C^m^lblHlS§g6©-ge$r«fi£-r-5CM 
OSlHlESgPi:. F U ^xmgggC©— gB^«fiJc-r-£> 

HsiiTFT (Nft^JHTFT) i#**nTH*. 

[0 0 6 2] 02 (A) K.c*02 (B) «0 1 © 

±ffi0lClB^T50T*O, 02 (A) S.cK02 (B) 

k&^t. M.mA-A' ■vwmi>ftmft&. 1101$ 
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WW* Ltc&tttf, m 1 ©CMOSIslg§g&©!&rffi#ijfi!::*S 

£fc«0 4<i:II|-T<&&„ E©ffiB&fb©/fc«!K H 

2fC«, Sgl <DVX^&tf|g2CDVX£«|3^LT^& 

[0063] ^lf'&u-r. ^-rnwTFT mm b ? 

JBifiJc^ns. CMOS IhISS© P-? 1 -^ ^JUST FTOSS 

ic^-h«6»^i o 3tf&\,-f*>nT^2>. y-hmmm io 
s„ «tt»ttPi-/^^->»tt?£*-r**i©« 

II10 8t, Sg2©«iSMl 0 9T«I$ll5. S§2 

mi i 8 Yza>9 9 h*— jkwgrtsn. pmmm 
1 1 7 i~e*8 1 1 9 , 120 tmmzn, £ s k^©± 
\zm2<Dmmmmmi 2 5*«Msn, s*i 1 9 

*HibE«l 2 6*«af«SnT. -£-©±£5-3 Tig 3© 

srajsesnii 2 9)j«MSh5. ?-**)vmf8M. 20 

©^MWSsira^tl, ^j5&*$j©?g«rtU X 1 0" atoms 
/cm' K±t$nt^5. 
[0 0 6 4] — NftMlCTFTIt ?£t£B£: 
Un' 1^114 (V — X««Xtth*L"f >M«) 
<h, ^Y^HBfifcfRtfl 1 2t, MCn' (KU- 
-f>««) tft^JPMil^W^ICn- S«« (LD 30 
D$S«) 1 1 5aiJgEfc$tl£. n' Ufgl^l 1 4 ©5 
•6. KL"f >®ffifCttE«Sl 2 0, V — 7.mmz\tl 2 

la^fifcstu s^kiesii 2 1 t«§i^mLE^i 2 
7.? (110 bK.tf 1 10 c) wmtfzzti, n mmm 

1 1 4ffl3t-^Offl©HK>I«©±*OS2 0fiS 
IM±l:. «3tttt**-r*»2©VXi/ 1 1 3t>jWB5j5£ 

[0 0 6 5] h "J ^XlHlSSf-^fiXSnfcN^^^ 

JUTFTI^^TB, y-hffiill 0 3ZM&?Z> 

fflTFTfcfclriTtt. E&l 2 2&tf 1 2 3 tSiggSn 

fen' aifitti i4tft*;n8«fi«i i 2 t©r»li; 

*©MKn- S«« (LDDI* 1 1 5£»J«L. Ht 50 
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^^^^^^^©PiSt-terr HSUg (LDDi 

«> *K»t<t^*riEtbfc. n - mmm (lddi 
m i 1 5<D&f&<DmztiimLrzmiv>-?7,>7Rzfm2 

IT, EM 1 2 2. 1 2 3 *t»l«Sft&JB 1 OAMKift 

mi 1 8±\z%2<Dmfflmmmi 2 5t. 777^77 

i'l 2 8i**ffSSn5. £<=>IC, fO±l:l3 0iK 
tfiflURl 2 9i«»fSSn. I TO, SnO, ^©gBjfJg 

tiii^^imii 3 o^sn^. 
[0066] affiSjtiaoTU^h 

[0 0 6 7] #**«ma-«£LTaa3!©LCDS 

-->^w^M, Sfctt^Od^©Ig©iift]/giJ^$rjg 
HfTK.«RW^© L C D S-fPST-S) r <ta*nJf!-C&-5. 
[0068] *HiS^JT«, iiimvhu^xiHiK 
©b^it f T©y- mb**^:/;^— lth 

ft, WP*tiftj±**«fc«>fc->>ir;uy— Hdiftiiix 
[0 0 6 9] C^iS^J 2 ) #*J&#Jte. *SE^J 1 tttS 
0tJT«. HSfi^J 1 (C*3tt-5ia3 (B) ©Igti3 

[0 0 7 0] **BSfi3J«. ¥i»WBt 1 0 4 <£^fig-r-5X 

a (03 (b) ) stb. mmmi tm— 

[0 0 7 1] ^^T*, **SS0iJ-e«¥##:K 1 0 4O8 

oe»fl:*«ifir**Ji7c*(»:bTe, ni, Fe, c 

ck Pt, Cu, Au, Ge*»6atfnfc— 
Oft. #SS«3glKf ©4£»^S7&^<, iftTfijfftt 
[0 0 7 2] ±E««E5E***Ar**Bfi:LT 

[0 0 7 3] #SSa^KlcM!«7C*^^A-r^ 
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xmT'&tuzftizmfeznti:^. t»j;u4. x/*y?m. 
LTtt*©«*». t;U3-;p®, 7;uyth*«. x— y 

10~1 0 0 0 0 ppm, !?SL<B100~10 10 
OOOppm (M&SO <omm<D=-ylr)l&&/ u 1£m 

# 6 nfe # £kmm.mm \z * # & m <p <d =. y y )imm « 1 

X l 0"~1 x l 0" atoms/cm" 
[0 0 7 4] K±©J;5lCbTltti7C***i6Ra*gt 

[0 0 7 5] EtB©IiH 1 fcttAtfB 1 T?# 

[0076] mmm 3 j #iiisw4. njstaj 1 1« 

fcH-r*. S#iftft#tfi£l4|lli£0iJ 1 £««H«T?»S© 

t*. «axs«5*c*Bbr»iwr*. 30 

[0 0 7 7] 03 (C) ®XSK&fr>T 

-^mmzmj:r^m^t^+cm' mm (»sl< 

jrjpX^.MF'-tf 5 J «±. »$Kttl0J 6Ui©tti 

[0 0 7 8] X^.;p^-SEftttl 0 0~8 0 

OmJ/cm'tL, ffl;*j/XJI/X«tt 1 0 0nsec£Lt. £Fi;L 40 
<f42 0 0nsec~ 1 CI tAWS L-^. 2 0 0 

nsec~ 1 msect^-pAWXlIS'jlJg-r'SKttU— • if— g 

[0 0 7 9] *mfliM<Z>m%.WViO\i'-2*MVi&m?Z 
If — 3t*«WT* d fc «fc 0 *jB*fc:i9— ft U— tf 
— HB«*fT 5 C&jOTTflrcfcS. IP*,. SttJiCDifgJItt 

TFT M o tf 60S * ffiifrr -5 C <h 2>i-C# 

50 
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[0 0 8 0] ft*. *&ffiffli4£tt0!|l £fcf42 i©Sfi 
£>. 

[0 0 8 1] C&ffiftl 4 ] 1 t \t 

[0 0 8 2] **jfi«Ttt. y- MftWitLTBtff 1 
2 5nmOlft|ftSXI. *DJ8¥i»#!li: LTBUP 5 
OnmOMISIIfi, *6<tKtLTl 5nm©g{tSS 

JS#X£A:Mi&.3.-5 H fcK J; 0 »B^^-r-5«lEKi: IT 

[0 0 8 3] «J»!a|&*«:gtfc*fbT*^3t*fc 

it%9yyt<Dm$nz&z>mgkfc («t, v—*f-m$kitt 

AWXJiig&# 1 50Hz, /t— 7 y 80- 

9 8%. *^sg^j-f(4 9 6 %. u— if— x*;m*— seae 

(41 0 0-5 0 0mJ/cm'. jffSL<t4l 5 0~2 0 OmJ 
/cm I T*?)*|^S6fiajT»4l 7 SmJ/cm' ttfc. ft*5. U 

m i4. leiuitoRjp. aw^iftioif. m&mm 

[0 0 8 4] dCISfrJ; 0«]»3*S#:Kt4iSS^b$ 

*mt&miz&\,*Tm&&*m&miz\*&s£&&m<m 
x*^„ c©igi:*ut, u— y i -^©^»t4ife^M 
v>±fr<~>ftt>n2> <wwM¥mftm'p\zj:§5,fr e o«» 

[0 0 8 5] CI 3 LT, 03 (C) T«e>n-5t«ili<J:« 
S^-©tffi^#e,tl5, ^CDIg (0 3 (D) « 

*) i4jiifi^j i icftx-tfia i Tff^n^ft^si^ 
riE-r*. ft*. *mmm\$mmmi $fc(43i©m^ 

[0 0 8 6] (SUSStBJ 5 ) *Sli60lJTl4*lfi^ 1 t& 
«t4ia©T F T SffBU&i^OWC^^TH 5 
t»TUiWr-5. Sfe. 0 5W±ffi0l4ia2('ffl^T-5. 

[0 0 8 7] #jiJ60y-ete*« 5 o o tuyjxfy 

T«J«5 0 1 tLTMift->U3> (S i O 
xNyTi^W) . y- hiS«i<i:LT. « (Cu) 

[0 0 8 8] ^f'. Il*gt«5 0 3 tLT, y- hM 
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0nm~lym (jff $ L < it 5 0 0 ~ 8 0 Onm) ©JP£T 

¥fi-ft;-r5e£©S£ffa<&gTa&*. BCBK©¥S-ft; 

[0 0 8 9] ^ 1 *£iStM 5 0 3S»jSLfcS, *fC^2 
i£8K (gftlSfby'J^^) 5 0 4, 
<***»>"J=i>«S) . §115 0 9 &ft«ffiMR (S 10 

-So Mg&v'Jn>l8l(4, f«a*8 0t~3 0 0 
t, IfSKlt 14 0~2 0 0ttU *$TfRb 
fe->^>^X (SiH, :H, =1 : 10 — 100) £ 
#XJE£0. l~10Torr, Wt 
^5l 0-3 0 0mW/cm' <hT-5 Z. txm^tl 

2 ©^tt^fSlf/B©^ SWl^-ag&BI© 20 

[0 0 9 0] JfcK. «BJt©±*»Sx*>'VU— 

[0 0 9 1] Et±©«C. S 1 5 0 3i Ltffi 

[0 0 9 2] KfcClSttSttfifcl 1 fctt*.fcrH5T?#& 
[0 0 9 3] 0 5fC:tetATte> UfnOTFT (fRh 40 

7>-^x^) fcg«5 o 0_tK:33:ttStx;tTiftM5 0 i 

tCJgjEfcSftS. CMOS@iS©Pft^l'STFTC5« 
^fctt. T«Bt±fcy— hE«5 0 2 a. 5 0 2 b*«* 
fiJc^n. -E-(D±l:BCB^C.!a:5BlffiSK5 0 3, 81 

2i6»K5 o 4wmf$*iT^z>. m2f&&m±iz\z. 

fittItLTPISS5 0 8 (V-Xi«XlJHH> 

-5. ftRR5 0 9©±SI5I1 ©SK«fiiaffii5 1 OK 

hjjs— PSm^5 0 8fclB^5 50 



11. 5 1 2j&*gH8;*ft, *6t-t©±»C*2©JilIMft 
mi£5 1 6d«Jgfig$n. BE8I5 1 1 IC§l^ttiLiH^5 1 
7 nt. *©±S«-3TlB3©JiMI6«Bl5 2 

0/W£fi££tt3„ fcis, 'M<it)ft^M®«i© 

[0 0 9 4] — NftWffflTFTH Stt^i 
LXn* M«5 0 7 (7-X**Xtt F Wf >««) 
£, ft^M«^5 0 5i, SttEn 4 fflWWtf 1 * 

*)i>tei&mm<Dm\zn- mmms o 6&mf$.2n2>. n 

' ^®«5 0 7KttE*5 1 2, 5 13^fiE^n, £ 
<=>ir&«l5 1 3tC«?l#ttJbiH^5 1 8*t««Sn*. 
.»ttJi£W©«$H4. ±EP5 1 **;US!TFTiiI«frH 
— «jgx&5. &:te. tfc^^l/^ggS^s 0 

5©±^©««gt±K. jg^ttt^ #-r-Sg 1 ©TXi7*t 
J^fiESn. n" 5 0 6©_h;£©&lIUS±l;;. 12 

©VXi7*^fiK$n. ^-ir*;HgriEfH**J:tfn- Mm. 

[0 0 9 5] HfcvFU^XHttlCiBifcSnfcN^** 
;HTFTCO^TH n* 5 0 7 \Z\ZW,®. 5 1 

4. 5 1 5&&t&2n, ^<D±.\Z&2<Dmmii&&B&5 1 
6t, ^77^-7X^5 19t!!i5it$n5. ^©^ 
•vi'TX^IiWlTFTJgK J.^>B2i^5 1 5 i»J& 
$I*MLTt^„ £StC. -t©_hfciB3©Jilffll|6ft 
BS5 2 0*^^^n. ITO^gmilg^^^SI 
^«ffi5 2 DJt»H!Sn«. 

[0 0 9 6] *HJg^J©ia^-7 h 'J i7X0g§lC*3t,iT. 
y— FBB3S 5 0 2 tiHH 5 14. 5 1 5 0>mT'£. li^SE 

^ i ttai 2 ©vx^tctoTfiM^ti 
\zmz-r. iisjtia^TUyxhv 

•5. 

[0 0 9 7] **Jg«*HMlLTf^«atlfcTFTJ4, 

ZgZffi&l 1 ~4 «hffi*--&t>-a-^)^i:(4pIteTfe-5. 
[0 0 9 8] C&ffiffl 6 ] *$*SttTt4£ffltfa| 1 £S 

m tsjsn— x«&*©x. ffljs^©*-tc^aLTiai3 
sfc. 0 6©±®iattia2 icus^-r-s. 

[0 0 9 9] #*56W4. SStlt^^xM, Tift 
IStbTKYkS^Jfeie (S i OxNyf^ns) . 

y- h52^?:^-r*xs^Tf4. nm.m i tra— t* 

•5. 

[0 10 0] #UT*. **iSeajT'(4. h U ^XH] 

SStC*5^T. aRWC*ll6»g|6 0 1 
[0 10 1] *^1 tH«SC^2i^»JK 

i T«y- hie** fcffi £•*-■&) , *d»^^*ik* 



19 

2 <t lti«p io~ioo nmcDgitmt&mm. mm 
^mwmtLxmms o nmo^isssisy^XT 
cvDttsffl^taiwLfc. ^n, -tnHeticKjp 
tt**««K:iEj£sn*i: 

t. y-s«e»K m i 6 o i 2 6 

0 2) C5llf *i 1 0 0~3 0 0 nm\Ztz2>J:5izmi& 
Vfz. 10 
[0 10 2] £*»©Igtt*Mmfc«£;it«ia6T?»& 

[0 10 3] 0 6 KiSl^Tte, CMOSH)g§C*5tt-5« 

/Stenss^j 1 ©0 1 tmzm— T&-5©-e#forr-5. h 

3?V h 'J?7BBl:»)JSntNfv*;HTFTI:^ 

^Ttt. y- M^gdK*<-g«iis (b 1 mm&6 0 1 £ 
©0 1 tmim— t&s. c<D±p»ca*?«jtcy— f«e 

[0104] $itc> *mmm\$%mmi tmmizmm-? 

£U*E*MM*». tl$fca^2ro?X5'EJ:-5T 

[0 10 5] #*M0J£i6MLTf£S2£nfcTFT«. 30 

[0106] CSfefiSfll 7 ) *£tt0!lTtt£ffi0| 1 £& 
T3HT0 7 (A) ~ (C) SffltiTlftWr-&. *i£0>il 

Ttt. iB^vh»J^XlHlKSS©iii^TFT©y— hIBiS 
Sry^;py-h«jgtLfc*i. #£JBWTtt. ^7«ffit 
©/t^y + SfijrrSfcftK:. MJ^y-l>«itL 
fc^JSr^-r., 40 

[0107] 0 7 (o «. Nuy;uy-h«ifi©-w 

£*L;fcJ;®0T$>-5, > 0 7 (C) «t>©j«*A- 

A' T?*»«bfcWriB©-«l*H7 (A) \Z^hft. 
[0 10 8] 0 7 (A) K&t^T. 7 0 1 ten" W.mm 
(LDDIi) . 7 0 2tty-Mg«. 7 0 3«n' H 
7 0 4. 7 0 5ttSH^. 7 0 6tty77i??X 
^, 7 0 7 «HJ^®@, 7 0 8. 7 0 9 «JgHi!&»|g|T 

<&•£>. c©«^lc*3tt-5>^SS;tt. LDDia 
fi^(Sj©i|l*«. 0. 5~3/Ltm. ft&fcjfcttl ~2 # 
m) &>&WT'&&mfft<DfrlZ&l,f ZfrT^ 2>. 50 



( 11 ) #3S2 000-156504 

20 

[0 10 9] *£KOTt*. *JSmSJfcJBfS;i£fcJ: 
9 JBJ«T5 07 (A) \Zm£ft%&iMM 

jg. WCn" S!6gJg (LDDS«) RZfn' 
Sfcfcfctt, Hiig^Jl lc43tt^>m2©VX^©/t^-> 

[0 110] Sfc. 07 (A) tliSf t £5l2(Z)7X^ 
0/^->Jl»5ItT, 07 (B) T^-TJ:5^cS 
fcS (LDD») ©(■*ia**^»-r;i4:a:<#*C 
<h7i*T#-5. 0 7 (B) «0 7 (B) t«tA/i:|^— T 
LDDffi^©^ 1 ^*;!/*^^©!!!©^^^ 1 © 
n- ISK7 2 2, tLDDi«©ft^H*|i)©fi 
©*^JBl©n" 3«^7 2 1 ^MiRWtC^fifcL*:,, 34 

fgl©rT S**7 2 2©^**;kft*lft]©«tt. 
0. 5~3«m, ftSWKlttl ~2 um, i2(Dn ^ 
®*£7 2 1 ©^r^Jk&^lSJWilItt, 0. 3~2ym. 
f^SS6*JlClS0 . 3~0. 7j/mtn. rf ^^©^ 

v^jus^[6]©i|g«. •t-n^nx'x^isfHCcfc^TgEt) 
tcn0T^^„ Sf-^x. n- s^©^-v^;ug^rrsi© 
mitt. ®&mtiSL<D&&\zfcVTmfam&m&tt:7£-ttii* 

[0 111] ^)*«S*ilLT«s«;£nfcTFTtt, 

1 75M6©ii-rn^— t«a*-&t)-&-5c:tttBi 

[0 112] CS^Mfiaj 8 ] ***0!lTtt. USE^JlfC 
^L^CMOSlHlgS (-I* >/\*-^|hI8§) ©[aigg^figcD^J 
C3t»TB8SIVJTRWt*. &*5. 0 8 (A) ©-f 

[0 1 1 3] 08 (A) {CTH-r-f >/\*— ^[elgS©A- 
A* #r®#|jg0te0 1 (C^LTc *>©£!§!— *ig-C*-i). 
ftoT. 08 (A) \Zmtm^n^\Z\t. JIS60>J1£ 
igffifn«J;^. ^©EIBS«l^tty-hE«8 0 1. N 
ft*JHTFT©y-Xll8 0 2, N-^-^JUJT 
FTOV-X1I8 0 3, *IKK>tl8 0 4^e. 

[0 114] Sfc. 08 (A) ©A-A* ®r®«it0<t 
J4*tt*-f >/X— ^@»©W®#liBH*H8 (B) \Ztk 

•to 08 (b> izK-?m&&nz>tztt>iz\$. mmmi'p 

©^2©TX^8 1 0©/^->^ILT. ^2©V 
7.^ 8 2 0 £P^-V*;H!TFT(::fc^f£U ^D>^ 
fiftftfcK-T'Snfcp- IM8 2 2i;, n" 
8 2 1 08 (B) (C^T«ifi^#-S> 

fc©ic«, #n>£&jgSKf £fca6©-7X£#£>gT 

[0 115] S/i:. 08 (A) ©A-A' fgf®#fjg0,i: 
tt*ft*-f>/t- ^@K©»f®«}ii0*0 8 (C) \Ztf; 

08 (o izm-rmTg&'&zfztbizit. mmwi*> 



( 12 ) 



2000-156504 



21 
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x^8 4 0£ml, ?\*)vmtimm<f>mmzn m 

-hiE«8 3 1 \t. ?>?)m%Ml&'&. ^SKR&S® 
[0 116] £fz, m-&WL±\zm8 (A) O^jgtBI 10 

8 (b> ommzumzm^-t z.ttz<mmzftM? & 

^^^©pgfiiJKrT ^^^SftHTFT^S: 
XS^ii^-rcii:^<MlBt(C^S!-r^)vlt^pIffiTab 20 
-5. 

[0 117] gifc. **JS«SJ^3liS«SJi 71,^6 (D^-ftl 
[0 118] CmSfiaj9] ^Iffi^J 1 ~ 

&mf&-T2>m'£<DM\Z-Z>^T&9&m^T?$iW-f ; bo tt 
ITFTt Pf vWITF T i: SffiiWI:a*&t)t 
8&OWS«jfi0tc*^S#^gBa. b, c. dtettfS 30 

[0 119] 07Kbfc«t5t-/\*-y7TliIgStr*3liT«. 
4>&< ifeNft^HTFTOft^HSS^OIt 
fflij (£ti*;B2i£iS8Tb<l<J) ten" M^^^-r-S^idt 
*f?£LV>. EI9(C^T^jg^#-5rc«)(c«, ^MCTi^ 
©S2©7^i? 1 1 0©/t?->^HT, 

x^9 1 osr^figL. ^irz-jmi&mmnh-miznM 
[0120] sfc. ^mmzmffiMinmecD^-rti 

[0121] CSfe«S«»J 1 o ] #*jsmt-«\ #H3g0J 

\z&^TftMZftfzm£hm7jigim<Dmzm 1 o k^t. 
[0122] Eio t'&^T iooo itfi&mm^^-r 

10 0 1 \twm v h u 1 0 0 2 ttj££MBM 

@K. 1 0 0 3 ttfa-^i^lEitilElgS. 1 0 3 0 tt*f|6]» 

«. 1010HFPC (7l/+y^/U>ht-*7 50 



h) , 1 0 2 0ttUi?yj7 |§|j&-e UiSyi;®Ul 
0 2 0ilTH D/Anwt— r*fIEIIl&, 

[0 12 3] *Sli6CajT««ffi«^«*^Jc: 
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